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patients, and several sources of funding for the activities of ERNs' members. 
Methods

49
In a first instance, a screening of the scientific literature was performed in order to identify potentially 50 efficient strategies. This initial step took place between December 2015 and March 2016, and was 51 performed by a single investigator. Strategies that were retained for the second step of the study 52 were only selected from peer-reviewed scientific papers that could demonstrate their relevance and 53 benefits in well-defined practical applications, frameworks or models (for more details, please see the 54 bibliographic references mentioned in Table 2 ).
55
Secondly, the opinions of healthcare professionals about inventoried strategies were collected in May 56 2016 using two surveys. On one hand, the opinions of 17 physicians related to European academic hos- Business continuity plan Access to good facilities (e.g. surgery theatres, intensive care unit, emergency ward, medical laboratories, etc.)
Capacity to communicate with relevant post-discharges services, including for cross-border communication Good practice guidelines, quality control & patient safety
• Fostering of proper diagnosis, treatment, follow-up and management of patients across the network
• Development and implementation of clinical guidelines and cross-border patient pathways • Design and implementation of outcomes and performance indicators • Development and maintenance of a quality, patient safety and evaluation framework Specific tasks for healthcare providers of the network : Documentation of the competences, experience and activities of the network Evidence of good clinical care and outcomes according to standards/indicators/evidence-based medicine requirements Quality management system (including plans for the governance and evaluation of this system) Patient safety program (with specific goals/procedures/standards/outcome/indicators) and a reporting/learning system for adverse events, educative activities, safe use of medications/medical procedures, information provided to patients, etc.
Use of the best knowledge-and evidence-based health technologies and treatments Development and use of clinical guidelines and pathways related to the area of expertise Multidisciplinary approach
• Identification of areas and best practices for multi-disciplinary work
• Multidisciplinary healthcare teams • Offer and promotion of multidisciplinary advice for complex cases Expertise
• Gathering and dissemination of knowledge/best practices/expertise within and outside the Network, in particular on the different alternatives, therapeutic options and best practices. provided to patients, and the most-adapted sources of funding for ERN members' activities. investigated in this study and mentioned in Table 2 ). The proportion (%) of participants who reported 90 each strategy as "useful" is shown in the second column. The third column mentions the rates of 91 participants (%) who reported the strategies as "highly" or "normally" feasible.
92
Regarding the improvement of the Quality Management System, results show that 81 to 88% of 93 participants reported the participation to ring tests (please see the definition mentioned in Table 2 ) 94 and External Quality Assessment programs (EQAs), the establishment of multidisciplinary quality 95 manuals focused on specific groups of diseases, and the financing of quality coordinators as useful.
96
However, participants' opinions about the feasibility of these strategies were globally more negative, The second column of (Table 2 ) mentions the global proportion (%) of participants who reported each strategy as useful. The third column mentions the global proportion (%) of participants who reported each strategy as highly or normally easy to develop. For each column (usefulness and feasibility), results are presented as global mean scores for all participants (without distinction between those having a prior membership to pilot ERNs and those who don't) and as means scores after participants' stratification (based on a prior membership versus no prior membership to pilot ERNs). Each mean score is accompanied by the number of participants who reported the categories "useful" or "high or normal feasibility" on the total number of respondents (between brackets). * : Results are presented as global mean scores for all participants (without distinction between those having a prior membership to pilot ERNs and those who don't) and as means scores after participants' stratification (based on a prior membership versus no prior membership to pilot ERNs). Each mean score is accompanied by the number of participants who reported the categories "useful" or "high or normal feasibility" on the total number of respondents (between brackets). Abbreviations : ERN: European Reference Network; EQA: External Quality Assessment; NGS: Next Generation Sequencing.
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Regarding clinicians' training, the study enabled to assess the efficiency of (i) the dissemina- with participants with a prior membership to pilot-ERN's reporting a lower usefulness and feasibility 141 than those without prior membership to ERNs. This may partly be explained by the fact that the current 142 data management issues aren't related to a lack of staff dedicated to this activity but maybe more to 143 inadequate tools and databases. 
Global efficiency of the strategies selected from peer-reviewed publications
145 Figure 1 summarizes the global efficiency of the strategies based on their mean rates of usefulness 146 (x axis) and high/normal practical feasibility (y axis) reported in Table 3 . It appears that the strategies Regarding the strategies proposed to improve the healthcare coordination and collaboration between
152
ERNs' members, we observe a broad dispersion of the efficiency profiles. This tends to suggest that proposals for improvements in these domains.
155
Finally, even if all strategies selected to improve healthcare professionals' training have been reported 156 as useful and quite feasible, a gradient of efficiency is observed among them and helps to privilege the 157 most efficient ones. Fig. 1 . Efficiency of the strategies selected from the literature based on their combined usefulness and feasibility. The global efficiency of strategies selected from peer-reviewed scientific publications in order to improve the Quality Management System, management of clinical data, healthcare coordination, collaborations between ERNs' members, and healthcare professionals' training has been determined based on their means scores of feasibility (y axis) and usefulness (x axis) reported in (Table 3) . Strategies are plotted by activity domains using open circle symbols. The dashed black lines represent 50% of participants reporting a high/normal feasibility and usefulness. Stars within the circles represent strategies for which the reported feasibility is higher than the reported usefulness (data plotted above the feasibility/usefulness correlation line [solid black line; correlation coefficient = 1]). Of note, for some useful strategies, the rate of reported high/normal feasibility is higher than the rate Patients' satisfaction considerably varies depending on the type of information received at the hos-
179
pital. As shown in (Fig. 3A) 
204
To the best of our knowledge, this study is the first one that investigated experts' opinions in order 205 to deal with these combined issues. This work presents five main strengths: (i) focused on strategies remain thereby quite subjective. This study should thus be considered as an initial and exploratory step 218 in the improvement process of the quality of ERNs.
219
The results strengthen the importance of quality assessment and of involving both clinicians and activities with outcomes that can be assessed objectively.
252
In conclusion, the set-up of panels of multidisciplinary and international clinicians and of health 253 policy makers enables to identify efficient strategies to deal with ERNs' challenges. It also enables to 254 balance unjustified concerns and to highlight possible threats.
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